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compound of tin and copper, together with an excess of copper.
Similarly, there are observations which point to the existence of
a definite iron carbide, or of several carbides, in cast iron, though
these carbides are associated with a quantity of free iron. This-
point will be discussed at length when dealing with carbon in
steel.

So long as iron containing some 3 per cent, of carbon remains,
in the fluid condition, the composition is uniform throughout,
and the carbon has no tendency to separate from the metal,
except with very grey iron; in this case a layer of graphite,
which often occurs in beautiful plates, and is known as kish, may
be formed. But when molten cast iron is cooled to a tempera-
ture at which it begins to solidify, it may either retain the
carbon and solidify in a relatively homogeneous form, called
white iron; or it may, in solidifying, precipitate the greater part
of the carbon in the form of small scales of graphite, which,
being entangled by, and uniformly distributed through, the iron,
impart to it a somewhat spongy nature, and produce the dark
colour and soft character met with in grey iron. When about
half of the carbon is precipitated as graphite, and the rest retained
in combination, the result is the production of dark grey portions-
in a matrix of white, and the iron is then said to be mottled.

The condition which the carbon assumes on the solidification
of the mass, is dependent partly on the rate of cooling, and still
more on the nature and quantity of the associated elements.
In connection with the influence of cooling, cast iron obeys the
laws which govern other solutions, for it is well known that slow
cooling assists the production of crystals, and leads to the forma-
tion of crystals of larger size, while with rapid cooling both
solvent and the substance dissolved may solidify together. In
a similar manner slow cooling tends to produce graphitic carbon,
and the slower the cooling the larger are the flakes of graphite
which separate. Some kinds of white iron may thus be rendered
grey by slow cooling, while some kinds of grey iron may be made
perfectly white by rapid cooling or "chilling." It is, however,
only with intermediate irons that the rate of cooling produces a
marked effect, for irons which are either very white or very grey
cannot be changed in this manner. The influence exerted on
the condition of the carbon by the other elements present in
cast iron is of the greatest importance; thus manganese and
chromium, which increase the solubility of carbon in iron, lead
to a greater percentage of total carbon in the fluid metal, and
when the iron solidifies this carbon is retained in solution,'so
that irons rich in manganese and chromium are white, arid no
amount of slow cooling will alter this character. On the other
hand, silicon and aluminium diminish the solubility of carbon in
iron; if much of either of these elements be present in the fluid
metal, it is capable of dissolving less carbon, and retains it with